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Pectus excavatum, often referred to as funnel chest, is a congenital deformity characterized by a sunken
appearance of the anterior chest wall. When surgeons perform operative procedures to correct this
condition, their reports meticulously detail various anatomical structures involved or affected during the
intervention. Among these, one particular structure is invariably mentioned due to its critical role in the
surgical correction and its significance in the patient's anatomy. In this article, we will explore the key
anatomical features discussed in operative reports for pectus excavatum, focusing on the structure that is
most consistently and importantly referenced.

The Anatomy of Pectus Excavatum: An Overview

Understanding the anatomical landscape of pectus excavatum begins with recognizing the normal thoracic
anatomy and how it is altered in this deformity. The chest wall comprises several components:

- The sternum (breastbone)
- Costal cartilages connecting the ribs to the sternum
- Ribs themselves
- The intercostal muscles
- The underlying mediastinal structures, including the heart and great vessels

In pectus excavatum, there is a depression or inward deformity primarily involving the sternum and
adjacent costal cartilages, which leads to a concave appearance of the anterior chest wall.

Key Anatomical Structures Mentioned in Operative Reports

During surgical correction, various anatomical structures are detailed, including:

- The sternum
- Costal cartilages
- The internal mammary arteries



- The mediastinal contents, notably the heart and great vessels
- The neurovascular bundles along the ribs
- The pericardium

Among these, the pericardium is the structure that is sure to be mentioned in operative reports concerning
pectus excavatum due to its close relationship with the heart and its involvement during surgical
correction.

The Pericardium: The Anatomical Structure Always Mentioned

What Is the Pericardium?

The pericardium is a double-layered fibrous sac that encloses the heart and the roots of the great vessels. It
serves several vital functions:

- Protecting the heart
- Providing a lubricated environment to facilitate cardiac movement
- Maintaining the heart's position within the thorax
- Limiting excessive dilation of the heart

The pericardium is anatomically situated directly posterior to the sternum and anterior to the heart,
making it a critical structure in thoracic surgeries, especially those involving the anterior chest wall.

Why Is the Pericardium Mentioned in Pectus Excavatum Surgery?

In operative reports for pectus excavatum, the pericardium is almost always referenced because:

- The surgical correction often involves elevation or repositioning of the sternum and costal cartilages,
which are in close proximity to the pericardium.
- The procedure may require dissection near or around the pericardium to access the mediastinal structures.
- Surgeons need to carefully avoid injury to the pericardium and underlying cardiac structures.
- Some corrective techniques, such as the Nuss procedure, involve passing a bar behind the sternum, close
to the pericardium, making its identification and preservation essential.

Role of the Pericardium in Different Surgical Procedures



Various surgical techniques for pectus excavatum involve the pericardium:

- Nuss Procedure: A minimally invasive repair where a curved steel bar is inserted behind the sternum.
During this procedure, the surgeon must carefully elevate the sternum and avoid injury to the
pericardium.
- Ravitch Procedure: An open surgical repair involving resection of abnormal costal cartilages and sternal
osteotomy, with careful dissection around the pericardium.
- Other Techniques: Such as subxiphoid approaches or combined procedures, where detailed knowledge of
the pericardial anatomy guides safe dissection.

Identifying the Pericardium During Surgery

Visual and Tactile Features

Surgeons identify the pericardium by:

- Its shiny, bluish-gray appearance
- Its firm yet flexible consistency
- Its position directly posterior to the sternum
- The presence of the phrenic nerves running along its lateral borders

Dissection and Preservation

During surgical correction, careful dissection is performed to:

- Elevate or mobilize the sternum
- Avoid perforation or tearing of the pericardium
- Protect the underlying myocardium and great vessels

If the pericardium is inadvertently injured, it is documented in the operative report, along with measures
taken to repair it.

Other Anatomical Structures Frequently Mentioned Alongside
the Pericardium



While the pericardium is always referenced, other structures are also discussed:

- Internal Mammary Arteries: Located along the inner chest wall, these are critical to preserve during
dissection to prevent bleeding.
- Neurovascular Bundles: Situated along the inferior border of the ribs, they are carefully preserved.
- Heart and Great Vessels: The ascending aorta, pulmonary arteries, and vena cava are monitored to
prevent injury.
- Costal Cartilages and Ribs: Their resection or repositioning is central to the surgical correction.

Summary

In operative reports for patients with pectus excavatum, the pericardium is a structural element that is
invariably mentioned due to its proximity to the sternum and its importance in surgical planning and
execution. Surgeons pay close attention to this structure to avoid injury, as damage can lead to significant
complications such as bleeding, cardiac tamponade, or arrhythmias. Understanding the anatomy of the
pericardium and its relationship with surrounding structures is fundamental for performing safe and
effective surgical correction of pectus excavatum.

Conclusion

The meticulous documentation of anatomical structures in operative reports ensures clarity in surgical
procedures and aids in postoperative management. For pectus excavatum correction surgeries, the
pericardium's mention is not only routine but essential, reflecting its critical role in thoracic anatomy and
surgical safety. As surgical techniques evolve and become more minimally invasive, the importance of
precise anatomical knowledge, especially of the pericardium, remains paramount for successful outcomes.

---
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Frequently Asked Questions

In an operative report for a patient with pectus excavatum, which
anatomical structure is most consistently mentioned?
The sternum is the primary anatomical structure mentioned, as it is deformed in pectus excavatum.



What chest wall component is typically highlighted in surgical reports
involving pectus excavatum?
The costal cartilages are usually discussed, particularly their deformity and role in the chest wall
depression.

During an operative report for pectus excavatum, which muscular
structure is often referenced?
The pectoralis major muscle is often mentioned in relation to surgical approach and repair.

In describing the anatomy during pectus excavatum surgery, which rib-
related structures are typically discussed?
The costal cartilages of the anterior ribs are frequently mentioned, especially the first through seventh ribs.

Which internal thoracic structure is a key focus in operative reports for
pectus excavatum patients?
The internal thoracic (mammary) arteries are noted due to their proximity to the sternum and importance
during surgery.

In pectus excavatum surgical documentation, which mediastinal structure
is often referenced?
The mediastinum, particularly the position of the heart, is discussed as it may be displaced or compressed.

What is the significance of mentioning the sternum in operative reports
for pectus excavatum?
Because the sternum is depressed in pectus excavatum, its morphology and position are central to the
surgical assessment and correction.

Which bony structure is primarily involved in the deformity described
in pectus excavatum and mentioned in operative reports?
The sternum, specifically the sternal body, is the main bony structure involved.



In pectus excavatum procedures, which cartilage structures are typically
highlighted in the operative report?
The costal cartilages of the anterior ribs, especially the lateral ones, are emphasized due to their contribution
to the chest wall depression.

What role does the sternum play in the surgical management of pectus
excavatum as described in operative reports?
The sternum's deformity is corrected or repositioned during surgery, making it a central focus of the
operative documentation.
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Pectus excavatum, often referred to as funnel chest, is a congenital deformity characterized by a sunken
appearance of the anterior chest wall. This condition, which is the most common congenital deformity of
the anterior thorax, often prompts surgical intervention when it causes functional or cosmetic concerns.
When surgeons prepare an operative report following correction procedures—such as the Nuss or Ravitch
procedures—they meticulously document various anatomical structures involved or affected during the
operation. Among these, one structure stands out as invariably mentioned: the sternum.

This article explores the critical role of the sternum in pectus excavatum surgeries, the reasons it is
consistently referenced in operative reports, and how its anatomy and pathology influence surgical
planning, execution, and postoperative outcomes.

---

The Significance of the Sternum in Pectus Excavatum

The Central Structural Element of the Anterior Thorax

The sternum, commonly known as the breastbone, is a flat, elongated bone located centrally in the anterior
chest wall. It serves as a crucial structural component anchoring the anterior ends of the clavicles and the
cartilages of the first seven pairs of ribs. This positioning makes it the central pivot point for the thoracic
cage's integrity and respiratory mechanics.

In pectus excavatum, the deformity primarily involves a concave depression of the sternum and adjacent
costal cartilages, resulting in a sunken chest wall. Because of its central role, the sternum's anatomical



features and position are integral to understanding the deformity and planning corrective procedures.

---

Anatomy of the Sternum Relevant to Pectus Excavatum

Structural Components and Landmarks

The sternum consists of three parts:

- Manubrium: The superior, broad portion articulating with the clavicles and the first two ribs. It features
the jugular notch (suprasternal notch) and clavicular notches.
- Corpus (Body): The elongated, central part articulating with the costal cartilages of ribs 2-7.
- Xiphoid Process: The small, cartilaginous inferior tip that ossifies with age.

In pectus excavatum, the deformity predominantly involves the manubrium and the sternal body, with
the concavity often centered on the lower manubrium and upper sternal body.

Bony and Cartilaginous Structures

- Sternal cortex: The dense outer layer.
- Sternal marrow cavity: The inner medullary space, important for surgical fixation.
- Costal cartilages: Connect the sternum to the ribs, especially relevant when considering the deformity's
extent and the surgical approach.

---

Why the Sternum Is Always Mentioned in Operative Reports

1. The Deformity's Core Location

The primary deformity in pectus excavatum involves the anterior surface of the sternum. The degree of
sternal depression, its position, and shape are central to describing the severity and planning the correction.

- Measurement of sternal depression: Often quantified using the Haller index (a ratio of transverse to
anteroposterior chest dimensions), which directly involves the sternum's position.
- Assessment of sternal morphology: Helps determine whether the deformity is symmetrical or
asymmetrical, influencing surgical strategy.

2. Surgical Technique and Manipulation

Most pectus excavatum repairs aim to elevate or reposition the sternum:



- Nuss procedure: Involves inserting a curved metal bar beneath the sternum to elevate it anteriorly.
- Ravitch procedure: Resects or resects and stabilizes the costal cartilages and repositions the sternum.

In both techniques, the sternum is the primary structure manipulated, making its condition and anatomy
pivotal to operative documentation.

3. Assessment of Sternal Vascularity and Safety

The sternum has a rich blood supply mainly from internal thoracic (mammary) arteries. During surgery,
identification and preservation of these vessels are essential to prevent ischemia, necrosis, or bleeding
complications. Surgeons document the status of these vessels relative to the sternum.

4. Potential Complications Related to the Sternum

Postoperative complications such as sternal wound infection, dehiscence, or fracture are critical parts of the
operative report. The integrity and healing of the sternum are vital for patient recovery.

---

Intraoperative Considerations Involving the Sternum

Exposure and Visualization

Surgeons need clear access to the sternum to perform osteotomies, place bars (in Nuss), or resect cartilages
(in Ravitch). The operative report details:

- The type of incision used (e.g., submammary, vertical).
- The condition of the sternal surface.
- Any anatomical anomalies such as sternal clefts or asymmetric deformities.

Osteotomies and Sternal Manipulation

In some procedures, the sternum undergoes controlled cuts or osteotomies to facilitate repositioning. The
report mentions:

- The location and extent of osteotomies.
- Any intraoperative challenges with sternal stability.
- Fixation techniques post-repositioning.

---

Postoperative Assessment of the Sternum



After correction, the surgeon evaluates:

- The new position and contour of the sternum.
- The stability of the sternum and fixation devices.
- Healing status and any signs of complications like fracture or dehiscence.

---

Imaging and Preoperative Planning Focused on the Sternum

While operative reports primarily describe intraoperative findings, preoperative imaging—such as
computed tomography (CT)—provides detailed visualization of the sternum's anatomy. These images guide:

- The severity and outline of the deformity.
- The precise location for osteotomies or bar placement.
- The assessment of any sternal anomalies or variations.

---

Summary: The Unavoidable Mention of the Sternum

Given its central role in the anatomy and correction of pectus excavatum, the sternum is invariably
mentioned in operative reports. The documentation includes:

- Its morphology and any anatomical anomalies.
- The extent of depression and deformity.
- Details of surgical manipulation, osteotomies, and fixation.
- Postoperative status and healing.

The sternum's prominence in the surgical narrative emphasizes its importance not only as the deformity's
focal point but also as the key structure that defines the success and safety of the repair.

---

Concluding Remarks

Understanding the anatomy of the sternum is fundamental for clinicians involved in the diagnosis and
surgical correction of pectus excavatum. Surgeons rely heavily on detailed intraoperative descriptions of the
sternum to plan, execute, and evaluate the success of the procedure. Its continuous mention in operative
reports underscores its central role—serving as both the anatomical target and the structural foundation that,
when properly manipulated, can restore normal chest wall contour and function.

As surgical techniques evolve, so does the importance of a detailed understanding of sternal anatomy.



Whether through minimally invasive methods like the Nuss procedure or more extensive approaches like
the Ravitch technique, the sternum remains the focal point of intervention, and its mention in operative
reports is both inevitable and essential for comprehensive patient care.
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